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(54) Title: POLYVALENT POLYMERS FOR THE TREATMENT OF ROTAVIRUS INFECTION 
(57) Abstract 



The present invention includes poly men zable monomers comprising a fucoside moiety. In one embodiment, the monomer has a 
polymerizable functional group, such as an olefinic bond, to which the fucoside moiety is attached by a spacer group, for example, an 
alkylene group, or an alkylene group wherein one or more carbon atoms are substituted by heteroatoms, such as oxygen, nitrogen or sulfur 
atoms. The present invention also includes polymers comprising one or more fucoside moieties, such as pendant fucoside moieties, which 
can inhibit or prevent rotavirus infection in a mammal. Such a polymer can comprise, for example, a monomer of the present invention. 
The polymer can be a homopolymer or a copolymer, and can have, for example, a polyacrylamide, polyacrylate or polystyrene backbone. 
In another embodiment, the present invention comprises a method for treating a rotavirus infection in a mammal, for example, a human, 
by administering to the mammal a therapeutically effective amount of a polymer comprising one or more glycoside moieties, such as 
pendant glycoside moieties. The glycoside moieties can be, for example, fucoside moieties or sialic acid moieties. The polymer can be a 
homopolymer or a copolymer. In one embodiment, the polymer is a copolymer comprising a glycoside-bearing monomer and a hydrophobic 
monomer. In another embodiment, the polymer to be administered comprises two or more different glycoside-bearing monomers. 
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; 70. 51 (C-4) ; 8 9. 88 (C - 1 ) ; 1 6 8. 96, 169. 77 
, 1 7 0. 0 2, 1 7 0. 3 4 (4 C, CH3COO) 0 

1- yo^e-2, 3, 4-^h^-0-7-tr^/b-L-7r3-X, 3 a (OMM 
1, 2, 3, 4 --r h^-O-y-fe^-;!/- L-~7^-X, 2, (2g) ^20 

ml^Pn^^>ti8»U 0°Cfcl^£PU Ot^M^SOyoHBr^l 
. 5ml, ->y>^*^LT»AnLfco 0°CT4B#H{5^£, M^5 0mlO 

(1 . 9 g) o »L<BI»Lfcrn^»HM*3 a**6tc«BH*fctt+-ir9^^ 
1 - (N-^;l/^>^Vl/^4^->- 6-T^/^^->;l/) -2, 3, 4-h'J7 
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2, 3, 4-hU7-t^b-L-7a^b7a=F 3a (1. 9g, 6 mm 
o 1 ) CHz C 1 z (3 0m 1 ) *Wnvmm (4 g) feJ;ff4A»?A* 
v^ffli^T, N-^;l/>K^W-r;l/^-^>'-6-7^y- l -"\*-+tV-;U4 a 

(2. Og, 6mmo 1) fcSST'HgffiT 7 2 B#RB. KJEH^W* 

HtiflU 3 0ml©^oo^^^iS»L/'co ttiBtt£ l 0%5 L ^BS^h U 
^A^ffi (2 X 2 Om 1 ) , OV^IBftKttTKlR^h y^ASJK (2 x 2 0m 1 
) *3cfctf7j< (2X30ml) T'UmLfzo ^DP^^l^Wlt h'J») 

mtco Sl^Un^K^WF (h e x a d e) -fF^X^;U (1 : 3) *» 

feiA^LTi/c (2. 1 g, 66%lK^)o 

1-Q- (6-7^7^/1/) - lOaCPjlgj 

n > Fffigttt 7 a F U F*^ HT*K7-fe^;Wbb 

2>T\ ^dd^^ 1 5%^^y— 7l/*j«aiK4:LT»«Lfeo (TLCT 
WiLT) ii^^:lJ»^y-;Pb, x;^L/-hLT^f#/c (7 0 0mg, 
6 7 %1R« o 

1-Q- (N-7^'JP^-6-7^y^;l/) 13aO 

MM 

ffiHEifiSl Oa^pHl 0. SW^UdYWpU K T'ffiHf S C ^ tc J: *) 
*^tt7*U;l/7^ KBI*fttcS»Lrco ^pp^>*2 0%^^/-;^ 
it>T^U^^7A^ilL«l (DTtVfoTzi F^e/v- (4 8 0 
mg, 5 7%iR2p) 43J;t>V< &*^iiftLfcR»* (2 0 Orng) **HtLte 0 

T^_UZkZs FP^'J7- 1 6 a(DlS 

^77- 13a (3 0 Orng) 43 &Zf T >7 U )V7 ^ F (2 1 7mg) 
*U 5»IHiaBl6T^-^L. oi/^BBJ&»J (V-5 0) *WnLfc 0 JS«*ifi 
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STFLTSiPU ^UY-^itiS^t, ae»5RfcLTitiSfcctt)lHliRUfco 
*«ETifiT^lLtaM*^ Lt (4 7 9mg) af'Jv-^l/co * 

1 -Q- ( 8 — 7 v K — 3 , S-Vttttt+M ~2, 3, 
/1/-L-7J-X, 8aPgJgg!j 

2, 3, 4 - b 'J 7*f L - 73 5 F 2 a (1. 9g. 6mm 

ol) *Sa«M4©7 aOH»OlBf84:ra«K:8-7^F-3 f 6-^**-9— 

l-^^7^y— ;l/ (2. Og, 6mmol) «£^2-£/c Q SByUra^K*^ 
^oa^> : y *y-;b (9 8:2) *8HMfcfc LT^T^UAy^7i, 
TWKLfco yUnyF^ife^^Ltfl/c (l. 4 g, 5 0 %lBM0 o 

yy^KBf*8a (1. 4 g) ^^y-;l/*thU^ h+fKTK 
1 a*:JAJ:LTf#;fc (7 0 Omg) 7 6%) 0 

1 - (8-T^U;b7^ F-3, 6-m»t^/l/) - 14 

tSRI%S (700mg) ^pHl omyuWa'J K£ «fc ?) MUSTS C 
tlzX DI^tt7^U;l/7^ KtSSWteSaftLfco ^na^^i 2%y^ 

= F-^y V— (3 0 Omg, 4 2 96) :fcJ;t>V< SWI^L^yv- (2 0 
Omg, 27%) £r*iig| Lfc 0 
flj U 1 7 a (PmWl 
f-OT/Y- 14a (3 0 Omg) &&tfT >7 U ;U7 ^ K (217mg) 4 
4 'J7-1 6 a ©BI»fc:lHiliM)#ffifc: £ DlaL> 4 7 0mgO*'J 
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mmmip xv~?-*5^l-7^-x i 8 aow« 

1 l-7^K-3, 6, 9-h'jmt»f;l/-2, 3, 4-hU7-tzf;b- 
L-7 J — * N 9 aCDlilgj 

COft***^«5O8aO*«<0E«fcBI«»i:, 2, 3, 
-D-73^7p^ F43cfc(tf 1 1 -7^K-3, 6, 9 - h U 1 
^y-;Ufr£> 5 0%^«TllL/c o 

1- (1 1-7^7-3, 6, 9-h'J^Wf;i/) 12 
a QMS 

C<Ofb*ft*3WII« 5 fcE*0 1 1 a <DW»<01Btt©*ffifc «fc 575 %<D\&m 
T 9 a^6«»Lrco 

1- (1 l-7^'J/l/7^F-3, 6, 9-b';t^»t»^-;l/) -L-7J- 

1 5<pmm 

t:»Jv- 1 8 a OPS 

5 (3 0 Omg) to&TSTf) )VT^ F (2 1 7mg) ^Jfi^j4 
©*UV-1 6 a<OlHStClB«i:lRiatC||t^L^ 4 5 OmgOsH'Jv^f/co 
^IffiffiJ 7 ^UT^D-7J"Xi^l 6 b-1 8 bOffiS 

1 -'N^y— 8-T^y-3, 1 

/-mtfl 1-7 = 7-3, 6, 9-h 1 -Wris/ — )\s<D7s 

0-i^D-7n-X7^U;l/7^Fn,fU v-£UlSS#iJ 4 U 

v-i 6 a 0^«KiE«0*tt»i:«l: DUSl/fco 
^8BflJ8 ^U7-f^C-^7J-X, 2 3 

1 -C- a-7U;b- 2, 3, 4 - h U - Q - L ±7 3 > H> 1 9<Q 

MM 

fh77tf;l/-L-73-X 2 (1. Og) %7th-h'J;l/ (20ml 
) tT'J^h'J^f^y (1 g) fcJ:O^D>F'J7M'JF-xrl/-F 
( 0 . 4ml) £2 O.IC^fflfflbteo 2 4 HHBflL EJSSKBWc** h V * Ar§ 
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A (i. l g) Srfffco iin*S/U D7 h -T«HL, »— 

tOa^ttf* (1. 0g) *3j;tf/8Stef* (0. 1 g) *r»fc 0 aJ»tt*M>»H 
NMR (CDC 1 3 ) : S 1. 14, d, 3H; 2. 015, s, 3H; 2. 
15, s, 3H ; 2. 24-2. 34, in. 1 H ; 5. 31, dd, 10Hz, 
1 H ; 5. 73-5. 82, m, 1 H ; 13 C NMR (CDC la) : S 15 
. 8, 2 0. 5 0, 2 0. 6 1, 2 0. 7 0, 3 0. 4 6, 6 5. 4 6, 6 8. 

0 5, 6 8. 4 0, 7 0. 5 5, 7 1. 8 4, 1 1 7. 2 2, 1 3 3. 7 2, 1 
6 9. 8, 1 7 0. 1 0, 1 7 0. 4 4 0 
l-C-a-7'J/b-L-7J-X, 20<DmSl 

1 -C-a- (6-y^/- 4 -^7^:>;b) - L-73^b\ jfi&jfi, 2 1 
1^2 0 (5 0 0mg. 3 mm o 1 ) ^j^K U VRSSTF. T^/x^yf- 

t-^HCl (6 8 0mg. 6mmol) t, 1 0 m g <DT*S\£ X-f V*/T S S 
«l» (A 1 cv) *H»6Mi:LTfflt«^**feo »6tifc«M^**^>r3j-y 

o »HftlB#*:/— d/U iSETxsKU— h U 3l**ntc (7 1 8mg ; 9 2 

N- (6- ( 1 -C-a-yr3->;l/) - 3 -^7^->;l/) -7 » U;I/7^ h\ 

2 2cDligj 

i!l«iffig2 1 (7 1 8mg. 2. 9mmo 1 ) ^:3m 1 OTk-^^y— ;l/ (1 
: 1 ) fecfctfl m 1 <D b V ^Jl<T ^ytpN-Y 5 V jl**Z/X? i/Z/'f 5. 
K ( 1 . Og. 5mmo 1 ) te«fc3«Bifc: «fc *K S^ttT'* U ;l/7^ KKWt* 2 

mg (5 5%IR*) 0#-Ot/^2 2 43<fctf^W*B» (1 9 0mg) 
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1to *— 0{t*W**UT-H«u:«fflLfco 

€77- 2 2 (4 6 Omg, 1 . 4 4mmo 1 ) IS&tfTWfrT^ F (5 1 
lm g> 7. 2 lmmo 1) ^4m 1 0«7WCig)BU ^M^llT^W 
Lfc 0 oivt»5mg©V-5 0BB»ffl*S!inu 6 0 XISTftr3»Lfe 

ttiflU «EETfcSiBT? 4 8WFH««Lfeo 3KUv-*afeHft (6 4 Omg) 
<h LT 6 6%lR^Tl#/c 0 

->7;l/j^;l/xxr;k 2 5g>gHg 

3. 0g^>7;bi2 4^ 3 3 5mlO^^y-Wl6. 6g<QDowex 
W5 0 CH+) MBi:fl5«^«i*S?aT?3WFBa»Lfeo »»bai^>T;l/« 

mMK^m\^rco **s—fr (235ml) zmmicmui,, mn*muT*2m 

BfflSEttfco ot^M^f^yhl, ifflE**5fc:4 0 Om l co^^/-;bTiJfe 

7Vl/*ae<OHf*i:LTf#;fe (9 5%fi$) 0 TLC :^/-V^pd^ 
(1 : 3) . R f 0. 3 2, £j*Lfc3KfifrSHfe©X#y ^ ( 1 0%H 2 
S04, $&) o *H NMR (60MHz, D2O) : 82. 1, s, 3H, N- 
C0CH 3 ;3. 8, s f 3 H, - COOMe : 3. 4-3. 7, m*3«fctf 3. 
8 5-4. 0, m, 9 Ho 

7f;I/5-7-izh7^ K-4; 7, 8, h^-Q-Z-fe?-;!/- 2 -»pp 

- 3 , 5 - Vy^tksz D-y'J-trP-D-^7^h~a-/7ali 8 7y Vx- 
K 2 6<Dligi : 

^;l/XXf/HSft2 5 (4. Og) ^1 lOAH77X^ft'3 0 0rnl^ 
7W;^oU HfcMBU te*U S»T 2 4 WNUfflW L fco iStift^IlO 
jgjff*i«JETtc:x/^U— h U ^paWi, (5x5 0ml) tax;^l/- 
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hU fi^9>TF2 6*a&iS4:LTf#fco J H NMR (CDCh) : 62. 
0-2. 3, rn, 15H, N - 7^;l/ffi*5 £tfO - 7-fc^/l4£ ; 3 . 9, s, 
3H, -COOCHs; 3. 5-3. 9, m, 5H ; 3. 8-4. 0, m, 4H 

o 

^;U5-T-fch7^ F-4, 7, 8, 9 — r h 5- 2 -Q- ( 
N-^;l/^>^;U^-^->--6-T^y^^>-;U) -3, 5 -^t^^-D- 
yij-ba-p-^7» h-a-y^a^yx-h, 2 7 cows 

^PDlift, 2 6 ^ 4 0 m 1 ^ a □ ^ ^ y tcjgB L, ^ntC4A» 

(4 g ) . cbzffli7^y^y-;b (9 g ) fe^r/^u^/uffiffi 

(1 3g) **taU »6*lfc«^«*»m*, 4BH$iST*flH¥Lfco Otitfi 
*MiBU illftitlO%f*8iBithy^ (3x3 5ml) , ^v^fiSftK 
»7k*^ h'J^ (3 X 3 Om 1 ) , ®mtC7j< (3 X 1 0 Om 1 ) T»Lfc 0 

^f;l/5-7th7^ K — 2 — O — (N-^;!/^^^^;!/^^^- 6-r ^y^N 

yyx- h 2 scomm 
mz<D* : bicLTmcmmw2 7^5 om 1 o**y-/wc?gfi?-u sffcjcw 

^**sfflr*2 0B«»bfc o eiowkkdm. pH^am^^u ■j-hj* 

TLC, y #y-;l//v^aay ^>3 : K R f = 0. 60. fcJ;D«RL;fc 
) , EC»*Dowe x-H^/*!TpH2. 0 £T?»tt{bSHi\ MjIU 
x;^b- h LT3Kfe©H#*f#fco Htt* 5 0rnl ©Tkfc 5 0 in 1 <DSmt^ 
Mcftmistco 7jc«*#JiU 2 X 5 Om 1 CQffl^X^;I/T-}fifcB U ^Htfcg^ 
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CfSW£<fc!?«*rLT\ M«a:Hi#*7--;l/U «ETx/^U-hU 1. 0 
g (4Xf7 7 p tC^/coT2 0%lR« (Dm—<DN - C B z T ^ y *\*i/}]/i/7 
PVFO^f;I/XXf;k 2 8^Sfe^tLTf#/: 0 'H NMR (CD 3 Q 



D) : <5 1. 4-1. 8, m, 10H; 2. 1-2. 2, s, 3 H, 
;U;3. 1—3. 4, m, 2H;3. 8 — 3. 9, m, 9H ; 3. 95-4. 0 
, s, 3H, -COOMe ; 4. 9, s, 2 H, CeHsCHz : 7. 2-7. 4 
, s, 5H, CeHsCH 2 : 

) -3, s-^^-^^-p-^u-irp-D-^^^ h-a-y ^ptf^y vx 

tuIS^J:3^LTt#P>n/cig#f*2 8 (1. 0g)^zK4'2M NaOHti 

fgu p h 1 1 . 5 vmt Ltco &fc4*Tm^, m&m* Dowex-i-i^^yia 

H§TpH2. OtCggttftU MifiU X/*#U— MT, 900mgO#^N 
-CBz - 7^y^^l/y7ay K 2 9 l:;HKia- <DrS<> LTt#/c 0 
1 HNMR (CD3OD) : 6 1 . 4 - 1 . 8, m, 1 OH ; 2. 1-2. 2 
, s, 3H, N-T-tz^l/ ; 3. 1-3. 4, m, 2H ; 3. 8-3. 9, m, 
9H ; 4. 9, s, 2H, C6H5CH2 : 7. 2-7. 4, s, 5H, CeHsC 
H 2 : 

K-2-0- (6-7^y^^->;b) -3, 5-^-r^^-y-p 

-^U-feP-D-^^^ h - a - y 7 P 3 QCDgllg 

lifllB© £ -5 LT#fc4i[W 29 (9 0 0mg) ^10%Pd ( 
5 0 Omg) ^T5 0 p s i gT'6Bf^> * (5 0ml) lC$5l^T 

imitftBLtco ^^^-Ji^mmi^ 1 oomi^^y»;i/t«u 

#tc* 2 y-jvmm^mE.T\cmi^^^\y-b u 7 4 omgw-^^ 

y^^^/l/^Tni/F^afeOrS^bTtf/co ] H NMR (CD3OD) : <5 
1. 4-1. 8, m, 10H; 2. 1-2. 2, s, 3H, N-T^Jl ; 3 
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. 1-3. 4, m, 2H : 3. 8-3. 9, m, 9 H D 

F-2-Q- U p-T;U- 6 - 7^y^->;U) -3, 

1 g>«» 

j&g{£^2S 3 0 ( 7 2 0 m g . 1 . 9 1 mm o 1 ) * 5 m 1 © 2 M NaOHtC 
}g)BU 3 4 5mg (3. 8mmo 1 ) <DT5V u^jl^uV KT*5^ffliiST* 
ML/cc T L C»#r (^;^/^pd^>1 : 3. M»R f = 0 

. 4 0. m%mmo\i f = o. 15) ttSjEo»7**Lfc 0 sjb»^w*do 

T, ^dd^^ l 0%^ 71/ , oi^TT/^y — ;b : g?B£ : zk (5 : 4 

fcStHStifco «Mi**EET3 5TCTCOBII»^6l»SU =fi»*»fco 
x>h4:LT**0— lM^«»cJ:«>f*>3JSI (AG 1x8, * 
7AT% Ctt**5fc:fllBLfco TLCWJiLT, 0. 5M HCOOHOjg 

7^—3 1 ^fift<D^LTf#/c (187mg, 2 5%) 0 *SJCOitt«ttStf 
il^Lfc. V>< t>ff/c 0 X H NMR (CDsOD) : 51. 4- 

1. 8, m, 10H; 2. 1-2. 2, s, 3H, N - \ 3 . 1-3. 

4, m, 2H; 3. 8-3. 9, m, 9H;5. 8-6. 0, m, 1H; 6. 2 
-6. 4, m, 2H 0 

7^_UjkZ3 F-^7;i/iat:u7-3 2CDHlj 

1 (1 8 7mg. 0. 4 2 mm o 1 ) , T 5 U/U7^ H (1 2 0m 
g, 1. 6 9mmo 1 ) *5<£t/ 2 m g <D V - 5 0gS!iS^2m 1 ©TkfcjMfU 

J»¥U ^LfttfS, 7K«ffi6 5 a CtC^L/c 0 JSfSti. 6 0°CTtt 

£\ «»LaW6, ^yya/V-;Hc»TLTiKiPLfto cnw:fiftHf*«t 
K2-t*\ ^SrU^vyn/V-;!/ (3x1 0ml) -cffij^u iSET4 0 
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t-CffiJSU 2 6 6 m g 'J "7- 3 2 *Sfi(Dt»* t L tifco 

mmm i o y ^-x- n -^zyjir ^ v ;ir ^ fh^uv-3 3osaia 

->7f-;l/MA7^F (DMF X 6 0mL) 4HC#D (N-7*'Jn^;l/t+ 
v'X^^V-T^ F) (pNAS ; 1. 5 g. 8. 87mmol) £f§iS?2"fc!:TT§ 
«*W«Lfco <KDiSS5^. h iJxf;l/7^> (1. 5mL) *iSJpU 
L-:7=r — XS§*1{* 1 (6 6 7mg. 2. 2 1mmoK pNAS^ILT25 
mo 1 %) *fflTLT^JlOLfco M^^iSt 5 1 2BHim&U ^T2 4fif 
H4 0"CK:ftH»Lrco »»*»SPU n-r>/l/7 5V (1 3 8ing, pNAS 
^P*3LT2 Omo 1 %) %MSi:LTDMF (lmL) ^iiPL/c 0 4 0 

0 CT*2£lC2 4WfH81*PL. *^X^y-;l/7^> (2mU DMF5mL* 
icffiSfcLTsktffc:) *iSftlLfco RfS»&W*4 0°CT2 4 3WfH«H¥U J* 
£PU 7-th> (300mL) ^TitJSS^ fc G * U V— *»j&#«T?®IRU 
T-feh> (1 OmL) -e«c»U «Ktt*C»«UfcaftH**Bl-f*>* (1 0 

aagy i ->7/i/i-n-f^>t:'j7-3 9(Dmm 

5 -"74? hT 7 ^ F- 4 , 7, 8, 9-fb7-Q-7^f;l/-2- (Q- 
3-7->'FyP^l/) -3, S-^-r^-^^-D-yU-feP-D-^^ F~a 
z/Ip^I/VxHn 3 4<Dgll!j 

^^;l/5-7-bFT^ K-4, 7, 8, 9 — r h^-O-T-te^l/- 2 
a-3, S-^ft^-D-^y-feP-D-^^ h-a-y?a-t!7/y 
x— F 2 6 (3 0 g) fe<fctf-9-U^-;l/*IBl 2 g^3-7^FyP^y- 1 
-;l/7 0g 4Wf««ffL/fco EJSHdW** (2 0 OmL 

) ^dp^^?> (2 0 OmL) kKiMHU/fco ^^nn^^>S*lsIiRbT 
. 1 0%nrffimi-hVV<Lmm (2xi00mL) T'jJt^Lfco »*^hU«> 

h IT 2 0 %»»x^;l/(0^-9->*ffli^T^> , J *y;^7AT*i» L/c 0 
^I^rrft (2 2 g) ^LTf^/co ! H NMR (CDC13) : d 1 . 24-1. 
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28, t, 2H;i. 886, s, 3H;i. 93-1. 94, m, 1H; 2. 
021, s, 3H;2. 12-2. 14, m, 2H;2. 18-2. 19, d, 
6H; 2. 59-2. 61, dd, 1H;3. 3 8-3. 4 0, t, 2H;3. 
87, s, 3H; 4. 113-4. 15, m, 3H;4. 32-4. 33, dd 
, 1 H ; 4 . 8 , m, 1 H ; 5 . 2-5. 31, rn, 1 H ; 5 . 6 - 5 . 8 , rn 
, 2H;5. 52-5. 58, m, 2H;6. 01, d, 1 H ; 13 C NMR 
in (CDC 1 3 ) : 170. 819 (COOMe) ; 1 7 0. 5 2 (NH.C 0 
CM 3) ; 1 7 0. 0 5 0 (OCOCH3) ; 1 6 9. 9 7 (0_C O C II 3) ; 

1 6 9. 8 7 (OCOCH3) ; 168. 16 (OC.OCH3) ; 9 8. 5 8 ( 
C - 2 a -*S£0 i 72. 412 (C-6) ; 6 8. 9 7, (C-7) ; 68 
. 30 (C-8) ; 67. 19 (C-4) ; 6 2. 3 7 (C~9) ; 61. 57 

(X^-t-OC) ; 5 2. 8 7 (COOC.H3) ; 4 9. 3 6, (C-5) ; 
4 8.0 9 (X^-^C) ; 3 8. 0, C-3 ; 2 9. 0 2 (X^ — "9* — <D 
C) ; 2 3. 2 5, (NHCOCH3) ;2 0. 8, 2 0. 5 2, 2 0. 5 1, 

2 0. 5 0 (OCOCH3) ; I R (aEv%<D (neat), WW) : 2 0 9 9 c 
m- 1 (NsAVK) . 



^^jV5~T-thT^ K-4, 7, 8, 9-fh7"0~7-t!f;b-2- (Q- 
3-7^/7pW -3, 5-^f^>"D-yU-bP-D-^7^h-a 
-/^Pby/Vx-h. 3J50MM 

7^KR»#3 4 (2 2 g) 1 0%P d/^t3-;l/ (3. 

Og) £ffl^T*fTF 4 0 p s i g-C*6«pH7jcJRft»)BL3feo ^-V^— ;l^»ifi 
tavi£U Il^xy^b-hLTrS (foam) 2 0g^i/c o IRX 
s<?h^l±lClStf2> 2 0 9 9 cm- 1 KOXfcJfi. 7^K^tt^T^>^ 

^•znr^zctz^Ltco cofssti, m&<D^yt fu^ki^c^ omz 

^t*-;!/ 5 — 7-tr h7^K-4, 7, 8, 9-f h7-Q-7t:f;l/-2-0- [ 
3- (N-CBz-7^y^-»y>f;V) yPb°;l/) -3, S-^t^-^-D 
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^f/l/5-7-th7^ F-4, 7, 8, 9-f h7-0-7tf ;l/-2- (O 
- 3-7^y :/n tf;U) -3, 5 - i/?**i<>- D -?V -fe u- D -#-5 * h - 
a~/?P^7/VX-h 3 5 (2 0 g) Jfc^sM^V (1 0 OmL) 

^ntCN- (6-N-Cbz-^/^f/W sMrS'X^S/^M'S K (18 
g) *SiraU , Jx^;l/7^>6inL^inL/'Co EJEfi£«*SifiT* 

l 8fl*lfflM*Lfc 0 ^**U">*I**U »ate^*na*#>ic»»S-ti\ 7i< 
(2 x 1 0 OmL) . 2N HC1 (2X50mL) fcctt/SaiCzK (2X10 
OmL) T*j*Lfco s;>no^ ? >l*S«t h U 9 ATW?^ 84K*K 



*HCffi»?n/':iOI» (lOg) felHllRLfco OH^S^OSJS^fflV^fe 
o 1 H NMR (CDC1 3) : d 1 . 3 - 1 . 4, m, 2H;i. 48-1. 
56, m, 2H ; 1 . 62-1. 7, m, 2H;i. 72-1. 78, m, 2H 

; 1 . 88, s, 3H;i. 90-1. 91, m. 1H; 2. 02-2. 03, 
s, 9H; 2. 07-2. 09, m, 6H;2. 51-2. 54, dd, 1H; 
3. 181-3. 191, m, 2Hi3. 31-3. 33, m, 2H; 3. 7- 

3. 72, in, 2H;3. 77, s, 3H;4. 06-4. 10, in, 3 H ; 4 
. 30-4. 32, dd, 1H;4. 82-4. 84, m, 2H ; 5. 08, s 
, 2 H ( C H 2 C 6H5) ;5. 34-5. 35, m, 2H;6. 2-6. 21 

, m, 1H; 7. 3 3- 7. 3 4, s, 5 H, (CH2 C6H5 ) ; 13 C NM 

R in (CDC13) : 1 7 2. 6, 170. 86, 170. 78, 170. 

1 5, 1 7 0. 1 3, 1 6 9. 9 1 1, 1 6 8. 1 0, 1 5 6. 2 4, 1 3 6. 

4 4, 1 2 8. 3 0, 1 2 7. 9 0, 1 1 6. 3 6, 9 8. 6 4 (C-2 a- 
g£0 ; 7 2. 338, 68. 88, 68. 58, 68. 15, 67. 10, 6 

6. 4 8, 6 3. 5 6, 6 2. 6 1, 6 2. 4 0, 5 2. 8 8, 4 9. 3 2, 4 

4. 31, 40. 84, 38. 01, 36. 84, 36. 40, 2 9. 69, 2 
9. 2 2, 2 6. 4 0, 2 5. 3 0, 2 3. 2 3, 2 1. 2 5, 2 0. 9 0. 

5 -7-tr bT^ F— 2 -0- [3- (6-N-C B z -7^ / ^^r^f J ^( )V) ~? 




" Co <DH«^*&ferfA (1 3g) fcLTHiRLfco t>~f 
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pW -3, 5-^f't^>-D-^ l J't!P-D-iJ7^h--a-/^a^7 

yyyj, 3 7<pm» 

^^1/5-7-tr hT 7 ^ F-4, 7, 8, 9-f h7-0-7W-2-0- 
[3- (N-CBz-7^y^Wy^W :/nk?;l/) -3., S-^-r**^- 
D-yj-bP-D-tf^* b-a-S 7>U\L=?J VX- K 36 (12g)^7j< 
4UM N aOHSfflV^TaiarfflfflLfco Sl«3»7» (T L C"C«WLfc) . 
BSStfUSDowex (HO «IBT«tftLfco WIB*iM"ett£ U WA 
W*a?Jgft«LTa&l»* (7. 8g) **Sfco l Hti, O-T-tr^b^n h> 

5~7^h7^ F-2-Q- [3- ( 6 -T 7 ^ / S 4 )V) -3 

5-7-tr hT 7 ^ F-2-0- [3- (N-CB z-7^/^/^W 7°n 
-3, 5-^ft^^~D-yj^o-D-^77 h-a-y^atf^y 
V>g3 7 (7. 8g) ^^y-WT'10%Pd/C (2. Og) »T 
7j(IT50ps i T?6WFH**ffc»»brco ^*3-Jl/*»jSte<fc9»£U ?g 
«*»ffTT*l»£LTafefatLTia)SI«» (6. 3g) *»& 1H NMR 

. 3:fcJ:tf5. 0 8 p p mT^tf— 5<DKPn%:m Lfc Q 
# 9 OPS 

i/7fM;bA7^F (DMF, 50mL) tpNAS (1. Og, 5. 9 1 
mmo 1) *»***T^*il»Lfco £<Dffim^ HUxf;l/75> (1. 
OmL) ^rgsiPU *^«^^7;HIi(*3 8 (526mg. 1. 18m 
mo U pN A StC(MILT2 Omol %) ^TfST LtHo L fc 0 JSJK*Sfi"F 1 
6B#f^fii#U 8P$lffl, 4 0°Ctoil/c o S»*»aiL. n — r >7l/ 

(1 3 8mg, pNAStiLT20mo 1 %) LT DM F (1 

mL) IcmuLtzo »**4 01CT?*6fc2 4 0*H*#U ^TX^/^1/7 
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(2mL. DMF5mL^cMi:LT^i:) £r^nLfc 0 

4 o°ct2 4mwmnL, »aiu awr^yy (mw^^ h^-y 12, 0 0 o~ 

1 4, 0 0 0) rttcaAL, 7kT2 4«pB»WLfco »«ia»«**ISft»LT 

a 7 2 %©iR*-i»»fco 

SMS 1 2 7J"X-n-f^7^'J;l/7$ K3^'j7-4 00MS 

^^f;l/^;l/i.7^ F (DMF, 50mL) tpNAS (1. 0 g. 5. 91 
inmo 1) (Dmm^ hU3^;U7^> (1. OniL) £:gsfjDL. »^L-7a 
—7.mm>fo2Z (3 5 6mg, 1. 1 8 mm o K p N A S \ZM IT 2 0 m o 1 
%) *»TFLTiS4nLrco 8**SiBTM 6f$RBJ«j$L, 8B$M4 0°C 

KtuBLfzo ?§?f££r?p£PU (2 3 3mg, pNASWlLT 

2 5mo 1%) £:fg?$£:LTDMF (lmL) [CiijPL/c Q 2i4i8iR*IfiT 
1 2ff£ffflJM$L. ^rtiy b*7tf 1 2, 0 0 0—1 4, 0 0 0 kDT«I 

^ffiffil l 3 — fVfa\£jlT^V;Vy^ Fn^U^-4 1 <PgBK 

^Vf^/VAT^ F (DMF, 50mL) f^pNAS (1. Og, 5. 91 
mmo 1) (DlSmc h Ux^^^ (1. OmL) fcjgJjqU ^V>T^L-^n 
-Xp*B{*2 2 (3 5 6mg. 1. 18mmoK p N A S tcH LT 2 0 m o 1 
%) ^JBTLTSiPLfeo j8«*SaT*16WfMMffL, 8f$RQ. 4 0 

°C^^L/c 0 ^V7o^7^> (2 3 3mg, pNAS^W 

LT 2 5mo 1 %) £ L T D M F (1 mL) KmuLfzo mfc* 4 0°CT 

4H#IHIIB¥U »aibT«NH40H (2 OmL) SftfcjSfWLfco 3 
2R$IH»¥PL, *l^*7h*7tfl 2, 0 0 0—1 4, 0 
0 0kDt?**a«rfa»7*fflv\ 7kT*a«fbfca £f«ft*^ft«fccfcO0 
lRLfc 0 1R^8 2%o 

^^ffj l 4 73-X — rvypti 0 ;l/7^U;l/7^ 20mM 

DMF 5 OmLOpNAS (1. Og, 5. 9 1 mmo 1 ) OjgjRfc: h 'Jxf 
;U7^> ( 1 . OmL) ^$iPU ^TL-73-Xi^2 2 (3 5 6mg 
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, 1. 1 8mmo U pNA SJCB8LT2 Omo 1 %) %JiSTLTjSiPL/co 
KliStl 6B#IH«#U »>TM 8f9M4 0°ClzMmLfc o »B*»3SU 
-<yyalf;l/T5> (2 3 3m g> pNA S INSULT 2 5mo 1 %) ^jgrS^L 
T DM F (lmL) JCjB4pLfc 0 JSWH* 4 0 6»C 2 4«fB«#U &^t* 

X^y-;b7^> (2rnL D M F 5 in L Wcffimt LT^lO *iB4DLfco 
2BJIfflJfgJ$U »t^*7h*7tfl 2, OOO-H, 

oookDt?«sa«f^-7«fflv\ zk-eaBffLfco afe««*»iSK«*cj;o 

lUlRLfco *K^8 2% 0 

HflEffiJ 1 5 7J-X->7^7^U;l/7^ Fj#Uv-4 4 OgHS 

2-C- [3- [ (2-7 = yxf;H ^) ^atf;l/] -N-T-fe^7b/-r 
4 3^rX^— (Sparks) £J^liu (1 9 9 3) fc<fc!)BBS* 
tl/cT? ffifc <t o til L rc 0 

->7f;l/*;l/A75K (DMF. 60mL) ICpNAS (1. 5g, 8. 87 
mmo 1) *»«*-&T»«*SI»L/£:o C OSiSU: h U x^l/T ^ > (1. 5 
mL) ^feb&U »^L-73- Xg§tS4*2 2 (5 3 4mg, 1. 17mmo 
K pNA SKMLX2 Omo 1 %) ^lTLT»PLf; 0 »**Sffl"C 1 2 B$ 
BB*J¥U #^T'2 4B$^4 O'Ud&nJRiLfco ^rS^fiiU ->T;l/fg^Wi* 4 
3 (3 9 4mg. pNASCiLTlOmo 1%) ^M^ITDMF (5mL 

) icmnLTco mm^4o°cv^ibic2 AmmmwL, *^x^/-;i/7 = > 

(2m U DMF 5mL4UC?g?££ LT^tC) «r»lPLfCo SJiGfiftflff* 4 0 
°CT2 4Bf(KJg}$U ^£PLT7-trh> (3 0 0mL) PtnciJJKS-tffco 

9 0JKU T-trh> (10mL) Tifc^U ^ti^c^giL/c 

aeH«c*K^f*^7k (i omD 7KT2 4«FiaawLfco aw 

tt»R*l»«W6«LT, B«OSfiJ»*l. 0 2g, 7 2%OlR*T»fc 0 

gl»J 1 6 7J"X->7;l/i7^U/^7^ K3^U7-4 5<PWg 

;I/*;l/A75 H (DMF. 60mL) tCpNAS (1. 5g, 8. 8 7 
mmo 1) M^^TigiriSUco COgiC h U Ji^-;U7^> (1.5 
mL) ^rgsinU X§§#<* 2 2 ( 5 3 4 rn g . 1. 7 7inmo 
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U pN A SICBBLT 2 Omo 1 %) , £rfiST LZmtU Ltz 0 SJR^MfiT 1 2 
B$RS8W¥U o^t2 4H$^|4omnil/c 0 i§fiS*i£*PU 5/7;l/BHBW 

1*4 3 (7 8 8mg, p N A S tCBi IT 2 0 m o 1 %) ^Sffii:lTDMF (5 
mL) icjBftlLfco J8«*4 orT*6tc2 4«rH»»U ^v>T^^y— ;b7 
(2mU DMF 5 in L*fc»«fc LT3tf*lO fcStolLfco EJE*&»* 
4 01Ct'2 4»B)ltfU ^JPLTZ-feh^ (3 0 0mL) ^fcifcJKSHirfco * 
Uv— *jft&»H»cj:t?lHliRb, BH>f*>7k (l OmL) 3ja*2 
4«fHa#fLfco aMa»«*25BBR*LTBWO*«»* 1 - 4 4 g, 7 6 % 

mmm 1 7 gg^ h^v-y^u^r^ fj#uv— 4 Komm 

2-T-tr FT ^ F-3, 4, 6 - MJ -O-r-tr?-;!/- 1 pp- i , z-i/ 

2-7^b7^F-2-f^>-D-^7^h-X ( 7 5 0 m g ) ^Lo^ 

fP»*PLfto RJSH^W*^ LfcS^ DO^>5 OmL 
i:WL/c7k5 0mLTf)RL/co ^ai^7K»b^AT^lL, igfcg 
^METT«£LT, 2 F7^ F- 3 , 4, 6- h 'J-0-7t^- 1 

1 . 0 g) LTlffco 

2-7-bF7^ F-3, 4, 6- F U 1 -7vF- 1 , Z-*J 
ft^4 6 (9 5 0mg) t*W5Kl 0 m L ^TVVcf h V *7 L. 1 

lallRLTlHKU »«*l»£LT=fi**#fco ^4»Kxf;b 2 m L 

^ ^>10 0mL«Tlt»L/c o F~3, 4, 6- 

h U-0-7-tr^;l/- 1 -7^F- 1 , 2-^m^-a-D-^7^h^7 

y-x4 7o^^-r<^cjB^L. «aHcj:oigiR*tifc (1. o g ) 0 
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fta«4 7 (1. Og) ^:^^y-/l/3 0mL«»^ ^Tffittfb?- 

t3-;HTio% Pd i. o g^m^x7miti&m^^rz 0 2 4b#p^. 
T^zi-;\s*mmic&oi$3xL, mmty*mi±T?mffl^ z-y^hy^ f- 

3, 4, 6-h'J-0-7-tf;I/-l-7^y-l, -D- 
#^ht!^y-X, 4 8*ifedfA (8 5 0mg) £ LTf#fc 0 MMfo 4 8 (i 

Hit - y t K U :/K**»fco 

2-7HzF7^F-l- (N-C B Z-6-7^7^1t>7^ F) -3, 4, 
6- hU-0-7tf;l/- 1 , 2->>^^-^->-a-D-^^^ Ftf^y-X, 

4 9 <pwm 

6-N-Cbz-7^7^yi (2. Og) ^DP^>2 OmLK: 
*J^*-Wf»PLfc 0 5;s/>a^^;l/A^5K (DCC. 1 
. 3g) *»aLfc6-N-Ct> z-rsyN**>»*iKJC»llOU #^T^ 
OmL^jSSt^S4 8 (8 2 5mg) SJSfcjBftlLfco SJCffl* 

*»*5~ 1 0 a CT4H#BMiJ$U *^fitl 6«NB«J$L:fco ttfRLfc^ 

TflSffiKISTk*^ F U ">A8«T*«s»Lfco WOT^SEBW" F U 
iS«*«ffTl?l»iLtafel»**Sfto Sl*^*y-Blx^ (1 : 1 

i^£LT2-7-feh7^ F- 1 - (N-C BZ-6-7^y^t>7^ F 

) -3, 4, 6-hU-0-7-fe^ 1, 2 -v^-r a - D ii^y 5 

Ftf^y-X. 4 9£ttfe?§ (1. 5g) ^Lti/*; 0 'H NMR (CDCh 
) : 7. 35-7. 40, s, 5H, C 6ji_5C H 2 - ; 5 . 7-5. 8, m, 
1H; 5. 12, s , 2H;C6H5 C H_2_ ; 4. 45, m, 1 H ; 3. 8-3 
. 88, m, 2H ; 3. 5-3. 6, m, 2H ; 3. 2-3. 3, m, 2H;2 
. 23, s, 9H, 0C0CH_3; 2. 21, s, 3 H, NHCQCH3 ; 1 . 
5- 1 . 7, m, 1 0 H. 
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2-7-t? h7^ F — 1 - (N-CBZ-6-7^y^fy7^F) -1, 2- 
^:*4^>-a-D-#^ h 5 0^^ 

ft^4 9 (i. 4 g ) tttzs-jwcmmz^, tmc-rhvyj+th*^ 
*<fi^-r**T OBiwiH) . ififa+hu^^h^KissR-e*®. p h£ 

1 1. OfcWSELfco SJ6«***Dowe x-H*^f^»|«-p»ttfkU WHS 
0»*^6HffiLfco »**«a»3!p6«BETT?l»*LT, 2-7-t? 
(N-CBZ-6-7^7^W>7^F) -1, 2->?x** 
^-a-D-^^^ h tf^y~X, (6 3 0mg) fcLTfffco ] H 

NMR (CDC 1 a) :'H NMR (CDaOD) : 7. 35-7. 4 0, s 
, 5H, C6H5CH2-; 5. 7 8-5. 8, m, 1 H ; 5. 12, s, 2H 
; C 6 H 5 CH_2_ ! 4. 45-3. 8, m, 6H; 3. 65-3. 6, m, 1 



H;2. 22, s, 3H; NHC0CH3 : 1 - 5-1. 7, m, 1 OH. 

z-T*i vy^ f- i - (6-r^y-N^>7^ F) -1, 2-v^^-^>- 

gtt{kft3-;l/±TM0%Pd 5 0 OmglcB§3W*5 0 OigJK 
;l/25mL^C8 0 0mg) Erj&in U ifr&W* 5 0 p s i g**TT4»M, 

(Parr apparatus) T**{fc^*-£fco 
»i8T*l»£l, »«t«WffT"CI»£L/fco 2-7-bFZ^F-l- (6-7^7 
-n^>7^F)-1, Z-itTttiz-a-V-UvZ F tf^y— X. 51^ 
MferfA (4 5 Omg) £ LTWc 0 1 H NMR (CD3OD) :6. 1 , m, 

1 H ; 4. 6-4. 8, m, 2H;4. 42-4. 56, m, 1HI 4. 05- 
4. 23, m, 2HI3. 8 - 3 . 98, m. 2H; 2. 23, s , 3 H ; 1 . 
9, m, 2 H ; 1 . 4- 1 . 5, m, 6 H. 

2 F7^F-1- (6-7^U7l/7^ F^1f>7^ F) -1, Z-*Jt 
»M5 1 (4 0 0mg) **lmU 2N 7jc|»ft"f h U AiSffi 1 m L 
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4B«H«#Lfco EJfi»6»* IN H C 1 TgSttffcU 6 

^D7h^77U 5 2**jRfiffl (15 0mg) £ LTfffco 

€/v-5 2 (15 0mg, 0. 4 mm o 1 ) *5<fctf 7 * U ^ F ( 1 . 1 
5g. 1. 6mmo 1) ^7j<3mLlCi§S?^^ 5MltT^-^ (purg 
e) L/Cc ^z/±l>l>%:fflW$mV-5 0 (2. 5mg) *KJ£8*ttfc:iSAnU 7§ 

«*3 0^6 oiCfciinJftLfeo COWHOMK, ««{4Bttlc4ofeo Ansa* 

. ajat?«ffT"rta»s*, 5 3^aM* (2 5 0m g ) kir»ft 0 
^Mjj i 8 t/TMk- 2 h a g > g * u v-coiii^ 

5 5 4 Oj§S 

6- (N—'<l/i?)\/**Z/l3A/#—A/T ^ F) (2 7g) ^300 

m l WfU^nU K^SX^HSKT. N-HKp^>X^^W^F (11 
. 5g) tecfctM- (3->7f;l/7^y7nW -3-x^l/*yl/^^5 
Ktt»*0?$ai (5°C) LfcSftlcSHlDLfco SJEfi^ttfcSfflSTiBft*^ 
4B»BBWfLfco BEKJ6»#**. IILT1 N HC1 (3X1 00ml), 

&fe<D7fi#£ LT> 3 6 gff/co 

2- (6- (N-^yv-VU^-^^^^^^I/T^ F) ^^fZ^JkZAll - 

p-#^ h-x, 5 scomm 

it&¥% 5 4 (2 7 g. 7 51111110 1)43^^2-7^^-2-^^^-0- 
^7^N-XIK (1 0. 78g, 5 Ommo 1 ) ^ 1 0 Om 1 <D**ty—}\s 
£}g/RU 1 0°CtC^aibfc o h'Jx^l/T^V (14ml, lOOmmol) 
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ttttttU &ft<D»**»fc (1 5g) o 

ml 5 6 comm 

ft8*5 5 (1 4g, 30mmol)^60ml ^^/-;W2m 1 h V7Jl 

*nmm<Dmmc&ffiLrc 0 mmtt\ o%Pd/c (2. o g ) <d#set> 50 

«#«^fr£l&£U ^Offc^ff. ftl«ETifiT^iLl 3. SgCDS 

^^f;b^l/A7^F (DM F. 60ml) ^pNAS (1. 5g. 8. 87 
mmol) <Dmm*mWil>rc 0 COimmiChV^JlTB.^ (1. 5ml) ^ 
frlU h ^ ^f^ft 5 6 (7 2 Omg. 1. 7 7mmo I , p N A S £ 

LT2 0mo 1 %) (DS"F^n^L/co ^^ISfe^^^"? 2 4 BfP^fli^ 
U ^^T4 0°C^2 4mmumLrc 0 i/T^mmmfoA 3£- (7 8 8mg. p 
N A S £ LT 2 Omo 1 %) ^DMF (5ml) LT^iP L/c 0 

^4 0°CT2£U:2 AmSmnis, /l/T^V (2mK DMF 5m l ^ 

. (3 0 0ml) ^^^^-ti/co XV^- 5 7 *m>L^mc£V\mZ 

U j&Y;*>7j< (1 0ml) icmmL, 7KtC^LT2 4BfPI«L/c 0 
ffi*#yg«*8U gW«f§£$k 2. 0 3 g^r8 7%iR^Tl#/co 

i 9 y^-x-ytvjvr^ f^ij^'Jv- 5 9coi/i£i 

N-y^r^l/y^^^V^ 5 8^X/^^X (Sparks) 5, WW (19 

93) ic^ommzftttmc^ommLfco 



7j< (2ml) ^y^ — X^ey V— 14a (2 5 9mg, 0. 7 5mmo 1 ) . 
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^7^/7^4 8 (1. 0 4 5 g, 2. 2 5mmo 1 ) *5<fctf 7* >J /l/7^ 
K (3 1 9mg. 4. 5mmo 1) Lfeo K»jR*SlR<0»8K^<t 

9fltt«U V-5 0 (1 Omg) *araa»iftH:asllPLfeo K»**6 0°CtC2 
?$£PU ^fi6 0 0 0- 8 0 0 0*7 b*7©Mf 

^ffiffll 2 0 7KUv-0^>tf^l3lft 

*'J7- 16a. 16b. 17a. 17b, 18a, 18b, 2 3£><£tf3 2 

W'^U>yCD 1 ^X^>^A{tU 5 m 1 ©^/l/XOJSPS^fc: <fc 
98iLf:o SH 1 B^;fcl>T. Ltlf)OV)^5ml(D^UY-M 

T^PKjtc l B 3 HI* 4 BHJttfflLfco «**»8Bfc LTffifflLfeo «5*«5 B 

*S>fA/ VMVh7^W (EL I SA) JCcttJffiJifbLfeo 116**0 Dttfc 
g • e^OD^^^f/bXSMIS (C o n. =MD 
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